THE PHENOMENA  OF A DISCHARGE TUBE     3

density-and the metal of the cathode, and Is not really a
reliable guide to the degree of exhaustion.1

With higher rarefactions (say -^ mm.) both positive and
negative glows become less bright and definite in outline.,
and finally lose almost all traces of luminosity. Meanwhile
the cathode dark space has grown at the expense of all
else, until finally it becomes so large that its boundaries
touch the glass walls of the tube. It is at this stage that
the tube begins to shine, first in the region of the cathode,
and then (as the dark space extends) over Its whole surface,
with the brilliant apple-green fluorescence 2 well known
to those who are accustomed to X-ray tubes.

All this time the length of the alternative spark-gap has
been steadily increasing. If the exhaustion is pressed still
further, the fluorescence diminishes} and the resistance of
the tube increases, until finally it becomes impossible for the
discharge to pass at all. The pressure at which this comes
about depends partly on the induction-coil and partly
on the size of the discharge tube. A large tube always
runs more easily than a small one at the same pressure.

The above are the more salient features to be observed
in a discharge tube. At atmospheric pressure the discharge
consists mainly of positive column ; at low pressures it is
the phenomena of the cathode dark-space which are most
conspicuous and have attracted widespread attention.

1 See Aston, P.R.S. 1912.

2 This is quite different in appearance from, and much more brilliant
than   the olive-green fluorescence at higher pressures (see above).    The
yellow-green "colour holds only for soda-glass tubes.    Lead  and lithium
glasses yield a bluish fluorescence.    In point of fact, Prof. H. Jackson
(N. July 1915) has shown that a truly vitreous glass exhibits little if any
fluorescence.    The green fluorescence of X-ray tubes is associated with
the presence of a small amount of manganese ;   and manganese dioxide
is, in fact, deliberately added so as to yield the colour of fluorescence by
which the X-ray worker has grown accustomed "to judge his tubes.g on source).
